Abstract. The spatial dependence of the power transmission factor, d, associated with an ionelectron pair passing tnrough the sheath at the DIII-D divertor plate has been determined by sweeping the edge plasma across Langmuir probe detectors. Our results show that d decreases from the classically expected value of eight near the low density edge of the scrape-off-layer plasma to values less than unity at the peak of the profile.
Introduction
In this paper we re-examine previous measurements of S where values in the range of 2 to 3 were reported (Ref. In Eq. (2), I^t is the measured ion saturation current, and Aj_ is the projected area of the probe perpendicular to the plasma flow.
In our re-examination of the DIII-D data, we find a large time dependence of 6 during a shot. This observation eliminates the suggestion that the anomalous low value of $ results from an effective area much larger than the geometric area since the field angle does not vary sigrificantly during the shot. We relate the large changes in 6 during a shot to the spatial dependence of S as the edge plasma profile is swept across the Langmuir probes, end suggest that the anomalously low values of 6 results from localized gas densities produced by recycling of the divertor current.
Experiment
The experiment arrangement shown in Fig. 1 
Experimental Results
Plasma parameters and associated magnetic field parameters are shown in Fig. 2 as a function of time for Shot 66837 which is a typical non-swept shot that we have We have therefore limited our discussion in the rest of this paper to non H-mode data which we believe to be not unduly influenced by radiation. We havt also excluded from consideration any data points which appear to be in the private flux region since any particle flow for this region is very small and the resulting error ia likely to be large.
The time dependent values of n e and T e are given in Fig Although we have no local measurements of gas pressure on the divertor tiles, the profile dependence of 6 is consistent with the speculation that S is reduced by a sufficiently large gas density near the plasma wall interface. We note that it is possible to measure a profile dependence of the floating potential and we have analyzed data from one of the shots to look for changes in the potential as the strike point mtves across the Langmuir probes. We find that the floating potential decreases as the edge profile is swept across the Langmuir probe and will discuss this result later in this Bection.
We now attempt to justify our claim that a collisionless potential theory is not valid for the divertor tiles in DIII-D and that a lower power transmission factor is expected for sufficiently high neutral gas pressures. Although we have no direct measurements of the local gas pressure at the strike points, DEGAS modelling of gas densities in several locations along the DIII-D vacuum walls have been consistent with measurements of gas densities at these locations (factor of 2 agreement). For our estimate of the gas pressure under the strike point we use the DEGAS results from SEP2790 which is a run for a standard L-mode discharge. The atomic neutral density number under the peak of the outer strike point was 2.7 x 10 15 atoms/cm 3 .
From the measured charge exchange <r a and elastic scatterings <r, cross-sections given in Fig. 13(a) and (b) , respectively, we obtain approximate values of 5 x 10~1 8 cm 2
and 1 x 10~M cm 3 for a 10 eV H + ion. These cross-sect ions axe observed to be slowly Either one of these collisions will reduce the energy the ion gained in falling through the potential sheaths and lead to a reduction in 6. Including both of these processes, we obtain a combined mean free path At of 
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